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6. STUDY PARAMETERS

Scienrific Nau~e of Test Organism: Chironomus riparius
Age of Test Organism: l~ instar larvae, 1 to 4 days post-hatch

Definitive Test Duration: 28 days
Study Method: Static, with aeration

Type of Concentrations: TWA sediment, pore water, and ovez~lying water
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7. CONCLUSIONS:

Results Synopsis:

Time-Weig~ited Average (TWA~,Sed.iment Concentrations:
28-day LCD: >52.6 µg TRFt./kg
28~ay N~AEC: 52.6 ~,g TRR/kg
28-day LOA]:C: >52.6 µg TRR/kg

Time-Weighted A~era~e (TWA} Pore Water Concentrati~,s:
2&day LCD,: > l 9.5 µg TRR1I.
28day N~A:EC: 19.5 µg TRRIL
28~lay L~A]~C: X19.5 µg TRR/l'.,

Time-Wei~htec~ Average (TWAT Overl iy~n Water Concentre~ions:
2$~ay LC50: >7.18 µg TRRJL
2$-day NOAEC: 7. i 8µg TRTt/L
28-day LOA]:C: >7.18 }cg TRR/L

MRID No.: 4817565

Assessment e:ndpoinis: percent ernergenc~ (s~nvival}, emergence ratio, develoguient race,
and dev'~iopment time

Most sensitive endpoints; none

8. ADEQUACY OF THE STUDY:

A. Classifica~ion: Suppiernental

B. Ratio~e: This study was conducted according to OECD Guideline 218: 5'ediment-
Water Chironomid Toxicity Test Usfng Spilred Sedvnent (Apzii 2004), and does
not fulfill any cuzzent U.S. EPA data requirement.

C. Repazabitiry: NIA

9. MAJOR GiJ~ELINE DEViA.'TIONS (from OECD Guideline 218):

7L was not reported if aeration of the overlying water was stopped fora 24-horn period during
and immediately following the it~s~eztion of the larvae.

T0. SUBMISSION PURPOSE: RS Non-PRiA 575 data
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11. MATERIALS AND METHODS

hLRID No,: 48175~5fl5

Stability of Co~apound Under Test Conditioas: The stability of flubeudiarnide-
desiodo was not specifica.~ly assessed. However, overlying water, poxe water, and
sediment saznples were analyzed for total radioactive reszdues {TRR) of the test substance
using LSC analyses on Days 0, 7, and 2$. In general, the concentrations of TRR were
variable but showed an overall decrease in sediment, while concentrations o~ TRR
decreased in pore water and increased in overlying water. The ma,~oiity of radioactivity
regained associated with the sediment.

Txi the treated sediment, recoveries of TRR ranged from 55.2 to 71.3°~0 of nomina.~
cpncentrations at 0 Days, 44,5 to $3.2% of naming! at 7 Days, and 43.4 to 57.7% of
nominal at 2$ Days. I.t~ overlying water samples, concenhations of TRR increased 71 to
146% of uutiai measured levels from Days 0 to 28 at alI levels {reviewer-calculated). Tn
pore water, concentrations of T~ decreased 43 to 52% of initial meascued levels from
Days 0 to 2$ at ail levels. For alI ma#rices, time•weighted averaged ~'£QVA)
concentrations were reviewer-caictilated {using Excel software; copy' provided iri
Appendix In.

Mass balance approximations were provided by the study auEhors. The TRR recovered.
ranged from 71.7 to 112% of the applied for all levels and ~tervais.

Ph sicachemical ra erbies of flulbendiamide-desiado.

ParameterValues Co~m~nts

Water solubility at 2U°C Not zeported

Vapor pressure Tot reported

UV adsorption Not reported

pI~a. Not reported

Kow I~ot reported

OECD requires water solubility, stability in water and light, pKm Pow, and vapor
pressure of the test compound.

3

PBN0944



DP Barcode: 38201+:)

A. Test Organisms/Acclimation

~iRID No.: 48175605

~ui~ie~ne Criteria ~ Reported Iafonouation

Species
Chironomus ripariiss Chironomus riparius, identity verified by

supplier

Source Egg masses were supplied by Environmental
Consulting and Testing, Superior, Wisconsin

Culture Conditions
A reproduction and oviposXt chamber shoeild NfA
consist of an adult area, sufficient]y large to
~~o~ ~►~n~ ~~~~~ ~a X 3o X 3a ~~},
and asi oviposit area. Crystallizing dishes ar
larger containers with a thin layer of quartz sand
{S to l 0 mm) or Kieseigur (thin layer to a few
mm} spread over the bottom and containing
suitable water to a depth of several cm are
suitable as an oviposit area. Envuanmental
conditions: temperature 24 2°C; 16:8 hours
light:dark (intensity.• ca. 1 QUO Iux); air humidity
ca. 60°l0

Egg v1a9s Acclimation Period
Four to five days before test iniriation freshly .Theorgazusms were held far 5 days prior to
laid egg masses should be taken dam cei[tures j the star of the test at approximately the same
and maintained separately in calture medium, temperature used dozing testing and in water
temperature change' should not exceed 2°C per tom the same source as used during testing.
day.

During the 5-day holdzng period preceding
the test, water temperatures ranged from 19.9
to 20.4°C, the pH ranged from 8.3 to 8.5, and
the dissolved oxygen ranged from 7.8 to $.9
mg/L (>86% saturation)-

A~e of Test Larvae
First instar (I to 4 clays post-hatch with 1 ~` instar, 1 to 4 days post-hatch
confirmation)

The hatched midges from at least three
separate egg masses were used to initiate the
test.
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GnideIine Criteria Re~ot~ed Itttormatian

Food
Crreen algae (e.g., Scenedesmr~s svbspicatus, Ground Hartz pet rabbit food
Chlorella vulgaris} or flaked fish food as a
ground powder, suspension, or filtrate

Health of uarent culture stock
Were parent chi.ronomids in good health during ~I/A
the culture period?

B. Test System

(Uuid~li~e Ctiter~a Reported L~f~ra~ation

Tune of Test System
Static {static-renewal or flow-through c~x~ Static wittz aeration.
overlying water is evaluated on a ~hemical-
specific basis). Distilled or deionized water Additional vessels were prepared at each Ievel
may be added to aver~ying water once daily as ;for analy-tical sampling; thus, the method for

needed to maintain volume. analytical sampling did not affect volume,
biological land, or test co~acentra~on.

Test Material Identity: ['¢C]flubendiatnide-desiodo
Batch NQ.: Not reported
I?escription: solid
Radiochemical purity: 99°/o
Specific activity: 79.26 mCi/mmoi
Label position: uniformly on the ,phthalic acid

ring
Storage: frozen conditions
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Guideline Criteria

Test Water
Soft reconstituted eater or water from a
natural source is preferred. Dechlorinated tap
water may be used if the test organism will
survive in it far the duration of the culturing
and testing without showing signs of stress.

Test Sediment
Formulated (reconstit~:ted, artificial, or
synthetic} sediment is recommended. Content
of sediment by dry weight: 5%peat {dry) (pH
5.5-6.d) or alpha-cellulose, 75%quartz sand
~>50% in size range of 50-200 microns), 20%
kaolinite clay (kaoIinite content ca. 30%},
CaC(}3 0.~5-0.1 %}. Moisture content 30-50°/a,
`fOC 2% (t0.5%) and pH 6.5 - 7.5. Natural
sediment can be usac~ if it is fully
characterized, unpc~Iluted, and fee of
organisms t~tat mig~t compete with or
constune chiranarnids. (If solvent other than
watez will be used, sand content of artificial
sediment is adjusted accordiatgly.)

Reported L~;Eoru~tion

I~~c~derately-hard freshwater obtained from an
on-site well ca. 40-m deep was sand-filtered,
aerated, and filtered again 40.45 }un) and UV-
sterilized prior to use.

During the ~-week period immediately
preceding the study, the specific conductance

of the well water ranged from 338 to 366
µS/cm, the hardness ranged from 140 to 144
mg/L as CaCO3, the alkalinity ranged from
180 to 182 mg/L as CaCa3, and the pH ranged
from R.1 to 8.2.

Foanulated (artificial} sediment consisted of
75°10 industrial quartz sand, 20%kaolin clay,
and ~%sphagnum peat mass. The dry
ingredients were mixed in a PK Twinshell~
mixer for 40 minutes and stored under
ambient conditions until use. The amount of
peat added to the batch sedunent was adj~uted
for the moisture content in the feat suspension
(70°fo}. The laboratory:-determined pH of the
sediment was 7.2.

~Ihe soil was characterized by Agvise
Laboratories (Northwood, ND}. The
fallowing chazacteristics were provided:

Composition: 77% sand, 9°/a silt, and 14°l0
clay

liSDA textural ctass: sazicty loam
Bulk density: 1.24 g/cm3
CEC: 9.3 crteq/100 g
Moisture at 1/3 bar: I1.5%
Organic carbon: 1.9%
Organic rr~tter: 3.2°l0
pH {1:1 said:water ratio}: 7.5

D
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Goidei~ne C,niteria. ~ Reported Iaforniation

Sedinnent Spiking A 0.140 mg/znL primary stack solution was
prepared by dissolving the radio-labeled test
material in acetone. Secondary stocks (10.0,
S.QO, 2.50, 1.30, 0.63, and. 0.31 µg/znL} were
prepared by proportional dilution and mixed
by inversion. The primaz-~r and secondary
stock solutions appeared clear and colorless.
A 15-mL aliquot of the appropriate stock
solution was added to 15G' g of formulated
sediment and mixed by (end, and the acetone
was allowed to partially evaporate. The I50-g
premix was added to 600 g of untreated
sediment and mixed for an unspecified period
of time, and then 750 g o~ untreated sediment
was added and the final batches {150a g final
weight} mixed using a rosary mixer for ca. 40
hours.

Batches of negative and solvent control
sediment were also prepa~~ed. No adjustments
were made for the purity ~f the test material.

Sediment Conditioning
Artificial sediment: 7 days in flowing dilution Test systems (spiked-sediment:overlying
water prior to test initiation, chambers znay be water) were prepared and acclimated for ca.
aerated 50 hours prior to the introduction of the test

organisms. The systems t~vere gently aerated
and maintained an an envirorunental chamber.

Introduction. of Test Organisms
Twenty-four hours prior to test izutiation At test initiation, mzdge larvae were
aeration. of chambers is stopped and oxganisms impartially added one and two at a time to the
are added to the chambers. Aeration should test chambers. It was not reported if aeration
not presume for at least 24 hours. At test was discontinaed during ~md 24 hour
initiation, the test substance zs spiked into the immediately following th:, insertion of larvae.
overlying water column.
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Guideline Criteria Reported Information

Satvents
If used, minimal (i.e., <0.1 mUl) and same Acetone, l5 mL./1500 g sedirz~ent

concentration in all treatments. 5lutable

solvents aye ace#one, ethanol, methanol, The reviewer-calculated maxirz~um passible

elthylene glycol monoethyl ether, ethylene concentration of acetone in the sedimznt

olycal dimethyl ether, dunethylformamid~ or (assuming no evaporation occurred) was

triethyiene glycol. (OECD guidelines also 'equivalent tc~ 0.8°l0 (where p of acetone = 0.79

allows use of dispersants: Cremophor RH40, g/mL}.

Tween 80, methycellul~se 0.01 %, and
xco-~a~

Water Temverature
2D°C ~ 2°G {Should not deviate berween Daily 19.8 to 20.%°C

vessels by more tk~an 1°C.} Continuous: ~ 9 to 20~C

P
Sediment: 7.4 ~- 0.5 Sediment: 7.2 to 7.5 (initial analysis}

Interstitial V4'at~r: Interstitial Water: Not determined
verl i~ng Water: 6.0 to 9.C1 Overlyin~Water: 8.i} to 8.6

(Should nit vary b~, more than 1 unit during

test)

TQC
Sediment: 2 f (7.5% Sediment: 1.9% (initial analysis)
~vzrlying Water: 2 mg/L 4verE i~n~ 'ater: Not determined

Ammonia
Interstitial Water: Interstitial Watez: Not determined
Ovezlyin~ Watf°r: (~verl iy_n Water.

Day 0: ~U.17 mg/I,

~ Day 28: <1.57 mg/L_

Total Water Hardness '

200 mg/L as CaCO3 (prefer 16~ to 180 mg/L 156 to 1 fi4 mglL as CaCO;
as CaC43)

Dissolved ~xvgen
60°!o air saturation vatue throughout test ?5.6 mom. (?fi2% of saturation)
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Guidelixte Cziteria Reported In:forna~ation

Aeration (ca_ one bubblelsec) is allowed
except for when larvae are being added and for Gentle aeration (>I bubble/sec) was provided
at least 24 hours after introduction of test to each vessel through a glass pipette that did
orgazusrns to a test chamber. If one test not extend to a depth closer than 2 crn from
chamber is aerated all test chambers must be the sediment's surface.
treated the same.

rt was nat reported if aer3tian was stopped
during the addition of larvae.

Test Vessels or Compartments
1. Material: Glass, I~Jo. 316 stainless steel, Test vessels were 1-quart glass jars containing
teflon or perfluorocarbon Mastics 2 cm of sediment and 60i) mL of overlying
2. Size: Sediment depth of I.5- 3 cm and the water. The measured depth in sediment and
depth ratio of sediment to water should be ca, oveziyir~g water from one representative
1:4, must not be >1:~; 60Q ml beaker with 8 chamber was 2.1 aaad 8.3 cm, respecrively.
cm diameter Thus, the sediment:water ratio was ~1.4.

Covers
Test vessels should be covered with a glass Vessels were loosely covered wiith plastic
plate. dishes.

Photoneriod
16 hears light, 8 fours dark 16 hauzs li~t:8 hours dark, with 30-minute
(Light intensity SQO to 1000 iux) Iow light transition periods

Light intensity was 4461~.~t at the surtaee of
one representa~ve test chamber.

Food
Green algae (e.g., Scenedesmus subspicatus, Crround Hartz pet rabbit food
Chlorella ~ulgaris) or flaked fish food as a
ground powder, suspension., or filtrate

Food Concentration and Frequency
Preferably feed daily but at least 3 times per Three times per weefc
week. 10 to 30 zzig ger vessel ger feeding
clay 1 to i 0: 0.25-~.5 mg der larvae per day
remainder Qf test: ~.5-1 mg per larvae per day
(keep to a nninimeun, should not accuznaiate
on sediment surface, cause overlying water to
be cloudy c~c cause drop in DO)
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C. Test Design

MRLD Na.: 48175605

Gnidcline Criteria Repart~,d Information

Duration

C'hironomus riparius: 2$ days (if midges 28 days
emerge eaurly the te1,[ can be terminated after a
minitTzum of 5 days after emergence of the Iast

adult in the control).

Nominal Cancentratioaas
I`egative control, solvent control (if a solvent Negative control, solvent eon~ol, 3.I, ~.3, 13,

was used) and at least 5 test concentrations. 25, 5(}, and 100 µglkg dw sediment (not
(?Mote exception to dilution factors dzscribed corrected for purity)
below can be made for shallow slope

responses but minir~tum number of test
concentrations may need to be increased) ~~,

ECx endpoint: test concentrations should ECx endpoint: NIA
bracket F,Cx and sp:~n the environmental
concentration range. Dilution factor should
not be greater than two between exposure

concen~ations.

' NOECiLOEC end~:~int: factor between NOAEC/LOAEC endpoints A nominal factor
concentrations must not be greater than 3. rate of 2 was used.

Number of Test O:~-aanisms'~*
ECx endpoint: 60 larvae per treatrrxent level; 3 ECx endpoint: I~'/A
replicates per aeamient level

I~it3t1EC/LOAEC endpoint: at feast 801arvae NOAEC/LQAEC endpoint: $d larvae per
per treatment level ti~~ith at least 4 replicates treatment level divided evenly into four
pez treaunent le~~el i:adequate power to detect a replicates {each containing 20 organisms).
20% difference, Type I error rate 5%)

*(Optional) If data can 10-day growth and **EOptional) 10-day growth data were not
surviva] aze needed additional replicates ~ collected.
(number based on E,Cx or NOLC/LOEC
endpoint determination) shoutd be included at
test initiation..

10
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GuidelUue Criteria

Test organisms randomly ar impartially
assigned to test vessels?

Ov~rlving Water .Parameter Measurements
1. Dissolved oxygen should be measured
daily in all test chambers.

2. "Temperature and gH should be measured in
ail test chambers at the start and end of the test
and at least once a week during the test.

3. Tempezature should be mozutored at least
hourly throughout [l1e test in one test Chamber.

4. Hardness and amtnozii.a should be
measured in the controls and one test claambez
at tY:e higtzest cencentr~tion at the start and
end of the test.

Chemical Analysis-Clverlving Water
At a minimtuxl nclust be analyzed at test
initiation (i.e., one hour after introduction of
test substance into the test chamber) and at the
end of the test in at least the highest
concentration and one lower concentration.

Interstitial Water gnd Sediment Isolation
iVlethod
Centrifugation {e_g., 10,Q00 g and 4 EC: for 34
min) is recommended. If test substance is
demonsaated not to adsozb to falters, filtration
may be acceptable.

Reported Information

Yes

1. — 3. DO and temperatw•e were measured
daily in one alternating replicate chamber fey
each level. Temperature was also
continuously monitored ire a beaker of water
adjacent to the test chambers. The pH was
measured at test initiation, weekly during the
test, end at test ternunation in one alternaring
replicate chamber for each bevel_

4. Hardness, arnruonia, specific conductance,
and alkalizvty were measured in a composite
sample of overlying Ovate: from the control
groups and tom tie highest ~eatment Ievel
(i.e., 100 µg/kg} at study initiation arzd
termination.

Surrogate samples (thzee der level) weze
collected for analysis on Uays 0, ?, and 28.
Overlying water was decanted and 1 Q-mL
aliquots analyzed far total radioactive residues
of [14C~flubendiamide-desiodo using LSC.
The limit of quantitation {LOQ} w-as O.Q 133

u~~

Not repr~rted

I1
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Guideline Criteria 12eparted Information

Chemical Analysis-Interstitial Water
At a rninirrium must be analyzed at the end of Surrogate samples {three per level) were
the test in at least the highest concentration collected for analysis on Days fl, 7, and 2$; 14-
and one lower concentration. mL aliqu«ts were analyzed for total

radioactive residues of [14C]flubendiamide-
desiodo using LSC. The limit of quantization
(I,OQ) was 0.133 µgJI..

Chemical Analysis-Bulk Sediment
At a minimum must be analyzed at the end of Surrogate samples (three per level) were
the test in at least the highest concentra#ion collected for analysis on Days 0, 7, and 28.
and one lower conc:en~tration. ~ Isolated sediment was dried overnight and

analyzed far total radioactive residues of
[14C]fluhendiamide-desiodo using LSC
following combustion. The limit of
quanritarion (LOQ) was 0.293 µ8~8•

12. REPORTED RESULTS

A. General Results

Gaideline Criteria Reported formation

Quality assurance and GLP compliance
statements were included in the report? Yes. Ttus study was conducted in compliance

witk~ U.S. EPA 4U CFR, Parts 1b0 and 792,
with the fallowing exceptions: periodic
anatysis of well water and sediment for
potentia3 contaminants, and the stability of the
test substance under conditions of storage at
the testing facilzty. It was re}aarted that the
periodic analysis (of water and sediment) was
performed using 3 certified laboratory and
standazd U.S. EPA analytical methods.

Control Mortality Negative control — 29%
<30% Solvent control — 30%

Did chironomids emerge in controls Negative controls — T)ays I S to 28
between day 12 and 23? Solvent control — Days ~ 5 to 28

12
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Guidelinte Cfiteri$ Reported information

Control Emergence
Mean emergence between ~0-70°~0 ~ Negative cvntroi — 71% e-nergence

Solven# control — 73% er%.ergence

Data Endpoints A
Emergence Test (28 dam Emergence Test~28 days;_
- Number alive -Mortality
- Time to emergence -Time to emergence
Number of emerged male and female midges -Number of emerged mate anti female midges
Number of visible pupae that have failed to -Emergence rate

emerge -Development rate
- dumber of egg masses deposited -Development time
- Observations of other effects, abnormal
behavior, or appearance oz clinical signs (e.g.,

leaving sediment, unusual swimming)

CrrowEh and Survival (10-dav} ~Utioc~l~ Grow`Eh and Sw-vi~ai ~1Q-day) (Optional)

Number alive ~ I~1/A
Instar level of surviving Larvae
Dry weight {ash free} per test chamber of

surviving larvae by instar Ievel

RaR• data included? Yes

13
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Effects Data

R~iRID No.: X8175605

Table 1. Summary of ~14~"]Flubendiamide-desiodo effects on Chironomus riparius eznerge~ce
success and sex ratio

Mean Number M~ Sex
Ratia@~Toxicant Concentration P.merged ~a~o~

~OMean- TWA Meas~u~ed~'~
measured Inirial Emergence
~~d No. i (Day 28}

Nominal}
Scd~ent
.~f

QvezlY~lg
Pore Water a' ~ Total c~ ~

Sediment
{µg w~

f l~ TRR/I.}}~ dw} (}~g TRg.1I,)
(lig/kg dw}

Negative <LOQ ~LOQ <LdQ 80 34 23 57 60 40 71
con~o]

Solvent <[,Q(~ <~,pQ <LOQ 80 36 22 58 I 62 3$ 73
con~ol

1.7 (3.i) IJS 0.195 G.551 SO 27 22 i d9 55

f 

~ 45 6!

4.3 {6.3) 4.44 0.453 I.IO 80 27 24 51 ~ 53 47 64

7.8 {13} ~ 7.31 x.895 2.44 80 ' 25 32 5' 44 56 71

13 (25)
~^

I Z.2 1.72 4.28 80 32 27 59 54 ~ 46 7~

3d (SO) 28.5 3.50 i 9.06 8D 23 32 SS 42 58 ~ 69

55 (10!?) 52.6 7.18 I 19.5 80 35 ~ 29 64 55 AS 80

' TWA concenvations were determined by the reviewer using Excel softwaze (copy of worksheet in Appendix II}, The
limit of quantization {LOQ) was 0293 µg TRR/kg for sediment and x.0133 ~g T.RR/L for overlying and pare water.
TRR =Total Radioactive Residues of ["C]flubendiamide-desiodo.

'~' Equivalent to the number of emerged males (or females)/nwnber of emerged larvae x 1 Q~; reviewer-calculated.

Z4
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Table 2. Summary of [14C]Flubendiamide-desiodo effects on Chirorromus ri~~arius development
tune and rate_

. Tobcaat Concentration

Mean.
g~~~~

~~

Mean
Devclapnaezzt

R~te~'~

(I ~dacys)

Mean
Develo~m~.ent

Time

~
(d~Ys?

Mean-meas~d

~~~~

TWA Meagiaed~'~

Seditaent (~tg
('RR!

•aOValy~ag
Weter

Pore Water

Negative control <LOQ ~L,OQ Q,OQ 4.71 0.0471 22.5

Solvent control <LOQ <LQQ + <L,OQ 0.73 6 0482 2 i .9

1.1(3.1} 1.75 0.195 0.551 0.61 0.046b 22.b

4.3 {b.3) 4.44 OA53 I . IO 0.64 0 049Q 21.7

1,8 {13} 731 0.895 2,44 0.71 0 0494 21.1

13 (25} 12.2 1.72 4.28 0.74 ~ Q 0495 21,4

30 (50} 28.5 3.50 9.06 U.69 Q 0469 22.4

55 (1(}Q) 52.6 7.18 19.5 0.80 0 (?480 21.9

~`~ TWA concentrations were determined by the reviewer using Exce] so#lware (copy of worksheet in Appendix II).
The limit of quantitatian (LOQ} was Q.293 µg TRRJkg for sediment and 0.0133 µg TR.R/L for Qverlying and pore
water. T~tR = To[al Radioacrive Residues of [~4C]flubendiamide-desiodo.

c~j Mean development tale = ~ f' z'
r=i n.

where: i =index of i~ospcs~ion inderval; m = maxim~mm number of
iaspecfron intervals; f, ~ number of midgos emerged in the inspection interval i; n~ =toter! number of midges

emerged; and x; = ~ t, l which is the development rate of the midges emerged in interval i; day! _
der y1 

2

inspection day (days since appiica#ion); and !; =length of inspection internl r {days, I day in this study).

~5
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Toxicity Obseiv~ttions: Emergence was first noted on Day 15, and adults that emerged
appeared nomnai. There were a few observations of organisms clunbing the walls of the test
charmer, on the ~rxrfa~ce of the sediment, and/or sysrimming in the water column prior to adult
maturation; occasional partial emergence; and adults that emerged and subsequently died

during the ma#ur~tian period. The observations were few in incidence and occurred in the

controls as well as the treatnnent levels, avid were thus not considered to be related to

~reatrnent.

Mean mortality ~t Day 28 was 24, 30, 34, 34, 29, 29, 31, and 20% far the negative control,
so~~ent control, znd mean-measured Z.7, 4.3, ?.8, I3, 30, and 55 µg TRR/kg test levels,
respectively (TRH =total radioactive residues of [1°C]flubendiamide-desiodo}. The observed
ECsa for ~nortaliky of midges was >SS µg TRR/kg based on mean-measured sediment
concentrations. Conversely, percent emergence averaged 7~, 73, 61, 64, 71, 74, 69, and SU°lo
for the negative control, solvent contras, and mean-measured I.7, 43, 7.8, 13, 30, and 55 µg

TRR.Ikg test levels, respectively, No statistically-significant differences were indicated at any

treatment level c~~mpared tQ the pooled control, and the NOAEC for percent emergence was

55 µg TRRlkg.

Mean development time was 22.5 and 21.9 days in the negative and solvent control groups,

zespectively, compared to 22,6, 2X.7, 21.1, 21.4, 22.4, and 21.9 days for the mean-measured

~ .7, 4.3, 7.8, l 3, 30, azad SS µg TRR/4cg test levels, respectively. There were no statistically-

significant cfifFerences indicated for any treatment level compared to the pooled con~ol.

Thus, the NOAEC for development time was 55 µg T'RRlkg, based on mean-measured
sediment concentrations.

Based upon an A1~10VA procedure looking at the interaction between sexes, no significant
interaction was found between sex and treatments for development rates, and therefore the
data foz each sex were pooled fc~r this endpoint Mean development rates were OA471,
U.0482, 4.0466, 0.0490, OA494, 0.0495, fl.0469, and O.U48U clays"I for the negative control,
solvent control, and mean-measured 1.7, 4.3, 7.8, 13, 30, and SS µg TRRlkg test levels,
respectively; no statistically-significant differene~s were indicated for any treatrnent le~eI
compared to the pooled control. Thus, the NOAEC for development rate was SS µg TRR/kg
based on mean-measured sediment concentrations.

As previously described for development rates, the interaction between sexes was evaluated
for emergence ratios (although it was noted that evaluations of the sensitivity for this
endpoint ate not meaningful as it is impossible Eo know the izutial number of male and female
1- to 4-day old larvae}. No significant intezaction was found between sex and treatrnent.
Emergence ratio; averaged x.71, 0.73, x.61, 0.64, 0.71, 0.74, 0.69, and 0.8a for the negative
control, solvent control, azad mean-measured 1.7, 4.3,1.8, 13, 34, and SS µg TRRIkg test
levels, respectively. No statistically-significa~tt differences were indicated for any trea~ent
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level cozzzpaxed to the pooled control. Thus, Fhe NOAEC for emergence ratio was 55 ug
T'RR/kg based on mean-measured sedinczent concentrations.

B. Statistical Results (Fromi Study Report)

Endpoints that were statistically evaluated inctuded percent emergence (i.e., survival data),
development time, emergence ratio, and development rate_ The emerge~zce ratio data were
aresi.ne transformed prior io analysis. NOAEC and LOAEC values were determined by
visual intezpretation of the dose-resgc~nse pattern and statistical significance of the data.

The data were analyzed usit~ an appropriate t-test to d~etecmine any statistical differences
betwreen the negative and solvent control goups. No significant differences were indicated
for any endpoint, and the control data were pooled for all subsequent comparisons. Data.
were an~a.lyzed using Dunnett's test, at the p<0.45 level of sensitivity. ANOVA was used to
eva~~,ate sensitivity between sexes.

The 28-day ECSo was determ.i.aed by visual intezpretation of the mortality data. collected at
study tez-mination.

All statistical procedures were performed using SAS s~atistical software and were reported in
Ee~rz~s of mean.-measured sediment concentrations.

Most sensitive endpoint: none

Z.,C~EC~

Endpvix~.t ~4lethods (95% Cn
~JOAEC
,~~~$?

LOAEC
i.~~ dug TR-~8)

{!~$ x~~)

Percent Emergence Dunnett's t-test >55 55 y55

Emergence Ratio Duzvnett's t-test --- 55 >55

Development Rate Dunnett's t-test --- 55 >55

Development Time I Dunnett's t-test ~ --- ~ 55 I >55

17
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13. VEWFICATION (DF STATISTICAL RESULTS

Summary of Statistical Methods used far N~AECILOAEC Ana~vses_

NIItID No.: 48175b05

En~puint Se~vent vs Dilution Control NOAEC/LOAEC

Method Difi{'~ Methad Diff ~~
(%} (%)

28~ Emergence Student's t-test -1.8 ANOVA, -12.7
Rate ~ Dunnet~'s test

28-d Survival Skudent's t-test 1.4 ANOVA, -12.7
Dunnett's test

Development time Student's t-test 3.1 ANOVA, 2.4
DunnetE's test

28-d Development ~ Student's L-test I -23
Rate S

ANOVA, -2.0
Dunnett's test

IO-d Survival --- -__ ___ ___

(Optional)

Y a-day Dry Weight --- --- --- ---
(Optiana])

`'' Difference betw~r► the mesa dilution water and solvent contirol responses; a negative number
indicates a promoted response in the solvent control, relative Uo the negative control.
~~ Diffezextce between the dilution water and N~AEC ccsncentration ~ea~ez~t; a negative
numbez indicates a promoted zesponse in the NOAEC, relative to the negative control,

Most sensitivL ez~,dpoint: none

I$
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Verificsti~an Statisticak Endpoiat Valaes~s~.

y.RID No.: 4$ i 7565

SCatietica[ 28-day 28-day

End~oiunf Emetgenc~ 2&day Survival De~elopuient time De~elapment Rate

NOAEC

Sediment: 52-6 µg TkR/lc8 52.6 ug TRRI~g 52.6 µg TR:R/kg 52.6 µg TRR.Ikg

Overlying Water; 7.1$µg "IRRfL. 7.18 ~sg TRRIL 7.18 µg 'TRRJL 7.18 µg TRRIL

Pore Water: 19.5 µg TRR,fL, 19.5 µg TRR/I. 19.5 µg TRRlI. 19.5 µg TRRIL

Z.,C?AEC

Sediment: >52.b µg TRRRcg >52.6 µg TRR/kg >52.5 µg TR~./kg >52.6 ~.g TRRIkg

O~erlyirag Water: X7.1$ µg TRR1L X7.18 µg TRR/L >7.18 µg TRR1L >7.I8 µg TRR/I.

Pore Water: ~ 19. S µg TR WL > ~ 4.5 ug TRR/[.. > 19.5 µg TEtl21L > ~ 9.5 µg TRR1L

Ipso
{~s~io c.~.~
Sediment: >52.6 µg ~1'RR/'kg X52.6 µg TRRJkg >52.6 µg TRItli~g 757.6 µg TR-R/lcg
Overlying Water: >7.I8 µg TRRIL >7. I8 µg TRRlL >7.18 µg TRWL >7.I8 ~cg "IRR~Z
Pore Water: ~ ~ 9.5 µg 'IRR1L ~ 19.5 µg TRRII, > 19.5 }~g TRR/L > I 9.5 µg TR.R1L

Slope N/A N/.4 NIA NIA
(Standard Error}

a Results are based on TtWA test conCeri2ratiQns.

14. REVIEWER'S C~NIlViENTS:

The reviewer's conciusians agreed with the study authors'. There v as na ~atme2rt-related.
toxicity in thi s study.

Tire study was desired to fulfill DECD Gtudeline 218 Sedinreril-Water Chrronomid 7"oxicity

2"est Using Spiked Sediment (2004). Although tJxis study does not fulfill any current U.S. EPA

guideline requirerneat, there were no significant deviations from DECD Guideline 218 that

would affect the scientific soundness of this study.
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In order £or the test to be valid, OECD 2 ~ $ Guidance requires the following conditions:
emergence in the controls rnus2 be at least 70% at the end of the test; C. riparius emergency to
adults should occur b~[wee~ 12 and 23 days after their insertion into the vessels; at the end of the
test, pH and dissolved oxygen should be measuzed in each vessel {the oxygen concentration
should be at Ieast 60°~0 of the air saturation value at the temperature used, the pH of overlying
water should be in the 6-9 range in all test vessels}; and the water temperature should not differ
by more than X1.0°C. In ibis study, all vaiidity requirements wexe considered to be fulfilled.
Although emergence in controls occurzed between Days 15 and 2$ (both groups), this deviation
did not have any effect on the scientific soundness of this study.

Although OECD 21$ prefers that results are provided in terms of (initial} nominal sediment
concentrations, T'WA conceptions were reviewer-calculated (refer to associated Excel
worksheet ira Appendix II). As TWA conce~nErations are more indicative o£ expos►ize levels
throughout the study, they were reported in the Statistical Verification and Conclusions sections
of the DER. TWA ct~ncentrations were calculated using the fallowing equation:

~C, +Co
C~~ ~ 2 t 2 2

_ ~ ~ ~p ~ ~„may I!

2 I'
t„

where:
C TWA is the time-weighted average concentration,
C j is the concentration measured at time interval j {j = 0, 1, 2,._~}
t J is the number of hours {ar days or weeks, units used just need to be consistent in the equation)
of the test at time interval j (e.g., t 0 = 0 hours (test initiation}, t 1 =24 hours, t 2 =96 hours).

At Ges~ initiation, the ~~veriying water appeared slightly cloudy and Izght tan in all test chaznbers.
At termination, it appeared cloudy and tan in all test chambers_

The mean recovery fr:~m LSC analysis of the primary stock solution {nominal 15U EigJ~.) was
93.3% of nominal. Recoveries from LSC analyses of the working stock solutions {nominal 0.31,
0.63, 1.30, 2.~~, 5.00; and 10.0 µ~rhnl.) ranged from 106 to 108% of norninAl concentrations.

Experimental test dikes were November 17 to December 16, 2409.
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APPENDIX I. UUTPUT OF REVIEWER'S STATISTICAL ANALYSIS:

Title: Percen~ Emergence

F114•: 56{)Se 1"Z3nsfo~: NO TRANSFORMATIQN

t-Tat of S<;lvent and Blank Controls Iio: GRP1 Mean = GRP2 Mcan

GRP1 (9olvent cntrt} Mean = 0.7225 CalculaCed t value -0.1777
GRP2 (Blank cntl} Mean = 0.725Q Degrees of freedom = 6
Difference in mea~as = -0.0125

___________~ -.~-..~i~Lz

2-sided t value (G.oS. 6} ~ 2,4459 No significant difference at alpha=o_OS
2-sided t va}.ue (U.ol, sy = 3.7074 No 9igniticant difference at alpha=0.01

9~ARNIxG: This grocedure assumes noz-mality and equal variances!

Tile: Percent: Emergence

File: 5605e TransfoYm: ARC SINE{SQUARE ROOT(Y})

Shapiro - wilk's Test far Normality

p = 4.4553
W = 0.9:69

Critical w = U.8960 {alpha = 0.01 N = 26}
W = 0.9240 {alpha = 0.05 K = Z8}

data PASS normGlity test (alpha = 0.01}. Continue analysis.

Title: Percent. Emergence
File: 5645e TransfoYm: ARC SIN~(S4VARE ROOT{Y}}

Levene's Test for Homogeneity of Variance

AI~IOVA Table

SOURCE DF $S M5 F

Between 6 4.oa51 4.d0~5 0.6245

Within EErrc~r) 21 0.2528 a.Ql~p

Total 27 U.2979 T

(p-value a 0.7Q88}

Critical F = 3.8117 (alpha = 0.01, df = s,2i}
2.5727 (alpha = 0.~5, df a 6,21)

Since F < t'ritical F FAIL TO REJECT Ho: All equal {alpha = 0.01}
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Title: Fercent Bmergence
File: 56a5e Transform: ARC SI`!E(SQIIARE ROOT{Y})

AtIOVA Table

60URCE DF SS Mf3 F

Be~.ween 6 0.1251 0.9::08 0,8641

Within (Brror} 21 9.4953 0.0?.35

Total 27 0.620

~~-value 0.5237}

Critical F = 3.8117 {alpha = 0.01, df 5,21)
= 2.5727 {alpha = 0.05, df 5,21}

Since F < Cxitical F FAIL TO RE~7fiCT Ho: All equal (a~pha = 0.05)

Title: Percent Emergence
File: s6os~ Transform: ~uxc sir~tsQcrARE RoortY??

DUn~iett~s Test - TABLE 1 OF ~ Ho:Cont:rolcTreatme[It

TRANSFORMED MEAN CALCULATED IN TRANS SIG
GROUP IDENTIFICATION MSAPI ORIGINAL C7N'TS T BTAT

0.05

1 Neg Control i.oa~io 0.7125
2 1.75 0.9079 0.6125 0.4498
3 4.44 0.9266 0.6375 6.7773
4 7.33 1.OQ68 0.715 0.03$9
S 12.2 1_Q684 0.73'15 -0.5286
6 28.5 0.9@44 0.6975 4 2455
7 52.6 1.1111 0.8000 -0.9218

Duntiett critical value = 2,4640 (1 Tailed, alpha = 0.05, df (used] ~ 6,20}

iActual dt E 6,21}

Title : Percent 5t~sergence
File: 5645e Transform: ARC SLdEiSQUARE ROOT(YJ)

Dunnett's Test - TABLE Z OF ~ Ho:ConL-rol<Tseatment

NUhf OP MIN SIG DIFF ~ OF DIFFERENCE

G1t0UP IDENTIFICATION REPS (IN ORIG. UNXTS} CONTROI, FROM CONTROL

~ Neg Control 4
2 1.75 4 O.a595 3ii.1 O.1QQQ
3 4.44 4 0.2545 3~.1 0.0750
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q 7,31 4 0.2595 36.1 4.0000

5 12.2 4 D_2595 36.1 -0.0250

6 26.5 4 0.2595 36.1 0.0250

7 52.6 4 0.2595 36.1 -x.0875

Title: Percent Emergence
File: 5605e Tranafprm: ARC STNE(S{}UARE ROQT{Y)?

william~s Test - TAHLE 1 OR 2 Ho. Control~Treatment

ORIGINAL TRANiSFORMED ISOTONIZED

GROUP IDENTIFICATION N MEAN MBAN MEAN

1 Neg Control 4 4.7125 1.0110 i:oiio
2 1.75 4 0.6125 0.9079 1.0009
3 4.44 4 O.b375 0.9266 1.0009
4 7.31 4 0.7125 1.0068 1.OQ09
S 12.2 4 4.7375 1.069Q 1.0469
6 28.5 4 O.bB75 0.9894 1.0609
7 52.6 4 D.8000 1.1111 1.8009

Tithe: Percent emergence
File: 5bO5e Transform: ARC SINE(SQOARE RQO'T(Y~}

William s Test - TABLE 2 OF 2 Ho: Control~Treatment

COMPAR$D CAI,C. SIG TABLE AEGREfiS OF
ZD~N'f2FICAT2JN MEANS WILF,IAM9 6.05 WILLZAMS FRE$DOM U$ED

Neg Control 1.4120
i.~s l.aoo9 a.Og3S i.72oo k= 1, v~2i
9.44 1.0009 Q.0335 1.8006 k= 2, v~s21
7.32 1.0409 0.9935 I.8340 k= 3, va21
12.2 1.0009 0.0935 J.. 8400 k= 4, v=21
28.5 1.0009 0.0935 1.8500 k= 5, vs21
52.6 1.0009 0.0935 1.8500 k= 6, vs21

s = o.153s

WARNING: Proce3ure has used isotonized means which differ from original
itransformed} means_

Title: Percent Survival
Pile_ 56055 TranafOrm: NO TRANSFQR3~iATION

t-Test of Solvent acid Blank Controls Rio: GRP1 Mean = GRP2 ?Sean
Zt~~S~_____.lf CEO__~____lxRs______~~Rt___..,,z.3=F==~ :~____as ~=~~_____3iF==,,2.

GRpl (Solvent ~ntli Mean 0.7IZ5 Calculated. t value = v.1901
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flRP2 (81ank cntl) Mean 0.7000 Degrees of freedom .~ 6
Difference in mans = 0.0125 
==~~aecrso=====aay~=-==___~';=_=====yra======arie~a==a===~r ~~a======n;====___~~====

Z-sided G value (0.05, 6} ~ ~.4~69 No significant difference at a:lp&a=0.U5
2-sided C value {0.41, 5) 3.707 No significant difference at alpha=o.U1

WARNING: This procedure assumes normality and equal variancest

Title: Percent Surrival
File: S5U5s Transform: ARC SIrrB{S¢UARE ROOT(Y)}

Shapiro - Wilk's Test for Normality

D = 0.4496
7l Q.9478

Critical W = 4.8960 (alpha Q.O1 N - 28?
W = 0.9240 (alpha = 0.05 , N = 29}

Data PASS norma7.ity te9t {alpha ~ 0.01.). Continue analysi9.

Title: Percent Survival
File: s~oss TranQform: ~utc srrr~ (SS2v~uts ROOT (Y} )

Leven,e's Test for Homogeneity of Variance:

RNOVA Table

SOURCE DF SS MS F

Between G 0.0349 0.0056 Q.6688

Within (Error} 21 O.I827 Q.0~87

Tot81 27 0.2175

{~-value 4.5758}

Crit~.cal F = 3.811 {alpha a 0.01, df = 6,22}

2.5727 {alpha = 0.05, df = 6,21)

Since F t Critical F FAIL TO REJECT Ho: All equal {alpha = 0.01)

Title: Percent Survival
File: 5695s Transform: ARC SIrI'EtSQt3ARE ROOTiY} }

ANOVA Table

SdURCfi DF SS Mfi F

2~
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Between 6 0.1254 0.0209 0.9763

Within (Errcr} 2Z 0.4496 x.027,4

Total 27 0.5750

(p-value D.4654}

Critical F = 3.8117 (alpha = O.bl, df 5,211
2.5727 (alpha = 0.05, df - 6,21}

Since F c Critical F FAIL TO REJECT Hv: AlI equal {alpha = 4.05

Title: Percent Survival
File: 56o5s Transform: ARC SINE(SQUARE ROOT(Y?}

Dunnett's Test - TABI.~ 1 OF 2 Ho:Contro],<Treatment

TRAI3SFORMED KF11N CALCULATED IDi TRANS SIG
GROUP IDENTIFICATION MSAI~ ORIGINAL UNITS T STAT

0.05

1 Nag Control 1.0110 0.7125
2 1.75 0.9079 0.6125 0.9969
3 4.44 0.9015 0.5125 1.0590
4 7.31 1.x068 0.7125 0.0409
5 12.2 1.074 0.7125 -O.I5B4
6 28.5 b.9844 x.6875 0.2577
7 52.6 1.1111 0.8x40 -0.9674

Dunnett critical, value 2.9604 (1 Tailed, alpha D.OS, df [usedl 6,20)
(Actual df s,21)

Title: Percent Survival
File; 5605s Transform: ARC SYNE(SQUARE ROOT(Y)}

~3usineCt's Test - TABLE 2 OF 2 Hp:ConkrolcTreatment

NUM OF MIN SIG RIFF ~ aF DIFFEREIICE
GRdUF IDEN'Ti ~ ICATIONI REPS { IiV ORIG . UNITS 1 COIT'!'ROL FROM COIQTROL

1 I~eg Control 4
2 1.75 4 0.2469 34.4 4.10U0
3 a.aa a 0.2x69 3a.a O.z000
4 7.31 4 0.24b9 34.4 b.0000
S 12.2 4 0.2464 34.4 0.0000
6 28.5 4 0.2469 34.4 0.0250
7 52.6 A p.2469 34.4 -0.0875
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Title: Percent Sux-vival
File; 56Q5s T~anBtorm: ARC SINE(SQUARfi ROQT(Y})

William's Test - TASLB 1 OF 2 Ho: Contral~'I'r~atment

ORIGINAL TRANSFORl~D ISOTONIZID

GROUP IDENTIFICATION N MEAN MEAN I~AI~i

1 i~eg Control 4 0.7125 1.o11~J 1.Qlla
2 1.75 4 O.S125 0.9Q79 0.9896
3 4.44 4 0.5125 Q_901.; 4.9898
4 7.31 4 0.7125 1.D06,3 0.9848
5 12.2 4 0.7125 1.Q27~1 0.9898
6 28.5 4 0.6675 0.984 0.9896
7 52.6 4 0.8000 1.111:1 0.984$

'Title: Percent Suz-vival
File: 56d5s Transform: ARC SINE{SQUARE ROOT(Y)}

William's Test - TASLE 2 OF 2 Ho: Control<"Preatment

COMPARI3D CALC. SIG TASL?3 DEGREES OF
IDSN'1'IFICATION MEANS WII,LIAMS 0.q5 WILLIAldS PRBEDOM USED

Neg Control 1_p110

1.75 Q.9898 ~.2~48 2.72az) k= 2, v=21
4.44 0.9898 b,2048 1.Bo49 k= 2, v~21
7.31 0.9898 Q.2Q48 1.830q k= 3, v:21
12.2 0.9E 98 0.204@ S.B40+) k» 4, v=21
2~.5 0.9898 0.209$ 1.B50~] k= S, v~21
52.6 0.9898 0.2048 1.8500 k= 6, v~21

s = 0 .x.463

WARNING: Procedure has used isotonized means whzch differ from original
{tzansfarmed} means.

TitSe: Development time
File: 5605t Transform: NO TRANSFO&SMATION

t-Test of solvent and Blank Controls Ao: GRP1 FSe3n = GRP2 Mean
~s=~sa====sass=====a~asae~====__-~~~a at=========ex sr========a ~~a========aa ~==____

GRP1 (Solvent cntl) lean = Z2.5000 Calculated t value = 0.5932
GRP2 (Blar~c Intl) Mean = 21.8544 Degrees of freedom = 6
Difference in means = 4.6544
7=ssa~~~ax=xss-e===e=ao~Ke=e===e==~r9 Y~--e=see=sfes rat==n=evasssaa~a=mees~c=eaa==

2-aided t va3.ue (0.05, 6j = 2.4469 No significant difference ak alpha=4.~5
Z-sided t value {p_ol, 6~ = 3.7074 Ho significant dif£eren~e at alpha■0.01

taARHING: Thzs procedure assumes normality and equz►1 variances±
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Tit1C: Development time
Fi1C: 560$t Transform: NO TRANSFORMFITION

Shapiro - Wi~.k's Test for Normality

D = 36.6450
w - o.9s~~

Critical W = 0.8960 {alpha = 0.01 N = 28}
W = 0.9240 {alpha = O.OS N ~ 28}

Data PASS normality test (alpha = 0.41}. Continue analysis.

Title: Development time
File: 5605t Transform: NU TRANSFORMATION]

Levene's Test for Romogeneity of Variance

ANOVA Table

SOURCT DF SS MS F

Between b 6.2521 1.0420 2.7268

Within (Error) 21 8.0250 0.3821

Total 27 14.2771

{p-value 4.6405}

Critical F = 3.6317 {alpha = 0.01, df = 6,21}

= 2.5727 {alpha = O.a5, df = 6,21}

SitiCe F c Critical F FAIL TO REJECT Ho: All equal ~alphd 0.01)

Title: Development time
File: 5605t Tzansform: NO TRANSFORMATION

ANOVA Tz~ble

SOURCE DF SS MS F

Between 6 8.6821 1.4470 O.B247

Within {Error) 21 36.8&54 1.7545

ToLdI 27 45.5271

~8
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Lp-valve 0.5636}

Critical F 3.9117 {alpha ~ 0.41, df = 6,21}
x,5727 {alpha ~ 0.45, df = 6,21j

Since F < Critical F FAIL TQ REJECT Ho: All equal {~zpha = 0.05}

Title: Devela~nent times
File: S645t Transform: NQ TRANSkY}RMATIOPF

~?unnett~s Test - TA.BLE 1 ~F' 2 Ho:Cpiltrp~,cTreatment

TRANSFORMED MEAA1 CALC{TI~ATBD IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL L7NITS T STAT

O.US

1 Neg Control 22.5040 22.5004
2 1.75 22.6040 22.6040 -0.1069
3 4.44 2I.650Q X1.6504 0.9075
4 7.31 Z1.Q750 2I.0750 1.5214
5 1.2.2 21.3500 21.3504 1.2278
b 28.5 22.450 22.425Q 0.0801
7 52.6 21.8500 21,$504 0.694Q

Dunrtett critical value = 2.46Q0 (I Tailed, alpha = Q.QS, df [used] = 6,20)
iActual df = 6, 21}

Title: I7evel,opment time
File: 5605t TransEprm: DTp TRANSFpRMATION

Ihinz~et~'s Test - TA.BLE 2 OF 2 Ho:Caritrol~Treatment

NUM OF MIN SIG D2FF ~ ~F DIFFERENCE
GROUP II7EI3TIFICATIQN REPS {IN ORIG, i7~7ITS} CO1~,TRpi, FR,pM CONTROL

1 Neg Control 4
2 1.75 4 2.3041 10.2 -0.1~OU
3 4.44 4 2.3Q41 10.2 O.B500
4 ?.3~ 4 2.3Q41 1~.2 1.425Q
5 12.Z 4 2.3Q41 10.2 1.1500
6 28.5 4 2.3Q41 1~.2 Q.0?50
7 52.6 4 2.344 I, ].~.2 0.6504

Title: Develppment time
File: 5645t Transform: NO TRANSFORMATION

William's Test - TABLE 1 QF Z Ho: Cantrol<`Creatmant
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dRIGINAY~ TR]tI1SFORMED ISOTONIZED

GROUP II)E`ht'I'TFICAT~ON N N~AN ~N MEAN

1 Neg Control 4 22.5004 2~.500o Z~.S504
Z l.'75 4 22.5000 Z2.6QQ0 22.5500
3 4.44 4 Z1 .6506 21.6500 21,6700

4 7.31 4 21.750 21.0750 21.6700
.5 12.Z 4 21.3500 21~35~0 21.fi700
6 28.5 4 22.425D 22.425Q 21.67fl0
7 52.6 4 21.65Q0 21-85aQ 2]..67DD

Title: Develap•nent time

File: 5605t Transform: Nd TRANSFORMATION

William's Test - TAHLfi 2 OF 2 HO: Control~TreaCment

COI~SPARED CALL . SIG TABLfi DBGRESS OF
IDSN'TIFICATI~JN ME7•LNS TiQILLIAMS 6.05 WILL7AM.S I~REE170M USEb

Neg Co~tzol 22.5044
1.75 22.5500 -0.0534 1.'72dQ k= 1, v=21
4.44 2}..676Q 0.886 1.80bb k: 2, v~21
7.31 21.6700 0.8862 1.8300 k~ 3, v=21
12.2 21.6740 o.sa52 l.s400 k~ 4, v=21
28.5 21.6740 0.8862 1.854 k~ 5, v~21
52.6 21.b700 0.8862 1.8500 k= 6, ~=21

s = 1.3246

WARNING: Procedure has used isotanized means which differ from original
{tran~formed~ means.

TiCle: Development rate
File: 56054 Transform. NO TRANSFORMATION

C-Test of So~vent and Blank Controls Ho: GRP1 Mean = GRP2 Me9n
~~a ~ s a m .7 : x ao ~s ~~~~ o ~ o o = _ _ _ = s : ; qC =~ _ _ _ _ ___________ a a ohm m m a = _ _ _ _ _ __ __ =va :G -vo C.m a s

GRP1 (Solvent cnt11 Mean = 4.7075 Calculated t value = -0.4255
GRP2 (8larilt cntl~ ±span 4.8200 Degrees oP freedom = 6
Difference in means = -0.1125
acs__iffi______________~Lis~~ii3ii___________~asz____~its_______~~~:z3~~~__~3tii

2-sided t value (o.os, 6) = 2.4469 No significant difference at alpha=0.05
2-sided t value {Q.pl, 6} = 3.7Q74 No signifi~anz difference at alpha=o_ol

wARNINc3: This procedure aseu~►es normality and equal variances:

Title : bevelopi:~ent zate
File: 56054 Transform: AIO TRANSFdRMAT20N

Shapiz'o - Atilk's Test for Normality
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D a 2.Q559
PT = D.9843

Critical W = D.896~ talpha ~ 0.01 N 28)
W - Q,9244 (alpha = O.QS , N a Z8)

DaCd PASS normality test (alpha = O.OI}. ConCinue analysis.

Title: Development rate
Pi3.e: 56454 'Transform: No TRANSFO1tMATION

Levene's Test for Iiomdgeneity of Variance

ANOVA Table

$OU12C8 DP SS MS F

Setaeen 6 0.3531 0.0588 3.2532

Within (Error} 2Y 0.3794 a_4~81

Total 27 Q.7330

{p-value = 0.0202}

Critical F = 3.8117 {a3.pha = 0.01, df = 6,21)
= 2.5727 {alpha = 0.05, df = 5,21)

Since F c Critical F FAIL TO RE,TRCT Ho: All equal {alpha = 0.01}

Title: Development rate
Ff.le: S6o5d Transfozm: NO T'RAI3SFORMATION

Arrov~ xable

SOURCE DP SS M:S F

Between b O.37II Q.ObI9 O.b28B

Within (Error} 21 2.Ob59 U_b984

TOCS1 27 2.4374

(p-value ~ 0.7056}

CriCa.cal F = 3.8117 {alpha = O.Ql, df = 6,ZI}
2.5~2~ {alpha ~ Q.Q5, df = b,21}
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Since F c Critical F FAIL TO REJECT Ho: AZ1 equal {alpha µ 0.05)

Title: Devela~:ment race
File: 560Sd Transform. NO TRANSFORMATION

Duruzett's Test - TABLE 1 OF 2 Ho:Control~cTreatment

'TRANSFORMED MEAN CALCUI.ATEII IN SIG
GROUP IilENTIFICATION MEAN ORIGINAI, UNITS T STAT

0.05

1 Neg Control 4.7075 4.7075
2 1.75 4.55D0 4.6606 0.2142
3 4.44 4.$975 4.8975 -0.8567
4 7.31 4.9450 4.3456 -1.0709
5 12.2 4.9475 4.9475 -1.0821
S 28.5 4.6875 4.b875 0.0902
7 52.6 4.8025 4.8025 -0.4283

Dunnett critxeal value = 2.4604 {1 Tailed, alpha = 0.05, df [use,dj = 6,24)

{Actual df = 6,21)

Title: DeveloFment rate
File: 5605d Transform: ND TRANSFORMATION

Dunnett~s Test - TABLE 2 OF 2 Ho:ControlcTreatment

NiJM OF MIN SIG RIFF ~ OF AIFFERBNCE
GROUP IDENTI FI CATIOI3 REPS ( II3 ORIG . UNITS } CONTROL FRO[~i C~N'd`ROL

1 veg Control 4
2 1.75 4 0.5456 11.6 0.0475
3 4.44 4 b.5956 ll.b -0.1900
4 7.31 4 6.5456 11.6 -0.2375
5 12.2 4 0.5456 11.6 -0.2400
6 2$.5 4 0.5456 Z1.6 D.0200
7

----------------------------------------------------------------------------

52.6 4 0.5456 11.6 -0.095b 

Title: DeveloFment rate
File: 56Q5d Transform: Nd TRANSFORJ~fATION

Williams Test - TABLE 1 OF 2 Ho: Control~Trearment

ORIGINAL TRAPISFORMED ISOTONIZSD

GROUP IIIEA7TIFICATI023 N MEAN M.E11N MEAN

1 Nag Control 4 9,7675 4.7075 4.8315
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2 1.75 4 4.6640 a.66Q0 4.8315
3 4.44 4 4.9975 4.8975 4.8315
4 7.31 4 4.9450 4.9450 4.8325
5 J.2.2 4 4.9475 4.9475 4.8315
6 28.5 4 4.6875 4.6875 4.7450
7 52.6 4 4.8025 4.8025 4.7450

Tit1C: Dev810pmezlt rite
File: 5645d Tr2~nsform: NO TRAAJSFORMATIflN

William's Test - TABLE a OF 2 Ho: Control<I'r~atment

COMP3IRED CALL. SIG TABLE DBGR$ES OB
IDSNTIFICATIO'iQ M~N5 WILLIAMS 0.45 WILLIAji5 FRBEfJOM U5BD

Neg Control 4.7075
1.75 4.8315 -O.S$91 1.7200 }C= 1, va2l
4.~4 4.8315 -Q.5591 1.800 ka 2, v:21
7.3I 4.8315 -Q.5591 1.8300 k= 3, ve21
I2.2 4.83IS -0.5591 1,84fl~ k~ 4, Vy2],
28.5 4.7450 --U.1691 1.850 kx 5, v=21
52.6 x.7450 -0.1691 1.850 k= b, v~Zl

s = 0.3136

wARNIN~: Procedure has used isptonized means which differ from original.
(transformed? means.
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APPENDIX II. COPY OF REVIEWER'S TIl1~iE-WEIGHTED AVERAGE (TW:#)
CALCULATIONS USING EX(:EL SOFTWARE:

SEDIMENT

14C-Novaluron Equivalents
Time TWA

Nominal Concentration (uglkg} (Day} Measured Concentration (ugikg} (ug/kg7

3.1 D 1.73
7 2.06
28 1.3~

1.75

fi.3 ~ 3.98
7 5.24
28 3.53

~ 3 D 9.~6
7 6.9
28 7.~1

25 D 13.8
7 10.9
28 14.4

50 0 35.2
7 29.3
28 25.2

1 DO 0 60.1
7 50.6
28 52.8

4.44

7.31

12.2

28.E

sz.s
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